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Abstract 
The present study aimed to evaluate the nature of knowledge construction (abstraction) during the learning process related to 
multiplication of fractions. For this purpose, an activity designed in accordance with the RBC + C (Recognizing - Building with 
Construction and Consolidation).The model was carried out with two high achieving fourth graders. At the end of the study, it 
was observed that students participating in the case study successfully used all epistemic actions included in the RBC + C and 
they managed to reach formal level about fractional multiplication. 
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1. Introduction 
During the last decade, learning theories have undergone some considerable changes based on the scientific 
developments about cognitive processes. Constructivist learning and process of abstraction came up as a result of 
such developments (Altun & Yilmaz, 2008). 
RBC + C abstraction model has been put forward by Hershkowitz, Schwarz and Dreyfus in 2001 as RBC 
(Recognizing - Building with- Construction) abstraction model and has taken its final form as the RBC + C 
abstraction model (Recognizing - Building with Construction and Consolidation). The core concept of this model is 
an epistemic action model connecting four epistemic actions. Recognizing refers to recognizing a familiar structure. 
Building-with is seen in the process of combining familiar pieces of knowledge into a new context. It includes 
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recognizing. Processes of restructuring and reorganizing what is recognized and known to construct new meanings 
are labeled constructing. Consolidation of a construct is likely to occur whenever a construct that emerged in one 
activity is built-with in further activities. These further activities may lead to new constructs. Hence consolidation 
connects successive constructing processes and is closely related to the design of sequences of activities (Bikner-
Ahsbahs, 2004).  
These epistemic actions are nested within each other. Different constructing actions may go on in parallel and 
interact with each other. C-actions depend on R- and B-actions; the R- and B-actions are the building blocks of the 
C-action; at the same time, the C-action is more than the collection of all R- and B-actions that make up the C-
action, in the same sense as the whole is more than the sum of its parts. The C-action draws its power from the 
mathematical connections, which link these building blocks and make them into a single whole unity. It is in this 
sense that we say that R- and B-actions are constitutive of and nested in the C-action. Similarly, R-actions are nested 
within B-actions since building-with a previous constructs necessitates recognizing this construct, at least implicitly. 
The patterns of interaction may indicate events such as the justification of a mathematical relationship by the learner 
or learner’s relationship to contextual elements such as technological tools. The consolidation of new constructs 
along a sequence of activities forms an integral part of the model (Dreyfus, 2012). RBC+C Abstraction Model is 
seen to be beneficial for understanding what may be blocking an individual’s knowledge and problem solving 
process (Memnun & Altun, 2011). 
Fraction concept is one of the first abstract concepts that students learn in mathematics. Formation and 
development of fraction concept take long time (Ubuz & Haser, 2001). Besides, abstracting is an activity by which 
we become aware of similarities (Skemp, 1986).What does it mean to say that mathematics is “abstract”? 
Mathematics is a self-contained system separated from the physical and social world (Mitchelmore &White, 2004). 
The present study aimed to evaluate the nature of knowledge construction (abstraction) during the learning 
process of the fractional multiplications. In another words,it was examined whether the students’ knowledge 
construction process was consistent  to RBC+C. 
2. Method 
The present a qualitative case study is based on “integrated multiple-state design” and organized focus group. As 
known, representing individual differences in qualitative research is very important (Kitzinger, 1995). In “integrated 
multiple-state design”, selection of students should be done by researcher carefully, sampling should not be used 
(Yin, 1994). Focus groups can help to explore or generate hypotheses (Powell & Single 1996). Besides, organizing 
focus group interviews usually requires more planning than other types of interviewing.  
 
2.1 Participants 
 
Both of the participants were high achieving fourth grade students. Their achievement level was determined 
based on their math scores in their school and observation of their classroom teachers. They had not had any 
knowledge construction on fractional multiplication before the study. This situation was confirmed by their 
classroom teacher while they were at third grade.  
 
2.2 Instruments 
 
The activity used in the study is represented in the following. 
 
 
 
 
 
 
 
 
2.3 Data Analysis 
 
Can cuts his birthday cake into the slices to share with his siblings. He divides each one fourth of 
rectangular cake to 3 equal slices. 
a. What is the amount of the cake each sibling has eaten? Explain it. 
b. Draw a diagram that shows the amount of cake one sibling has. 
c.If one of Can’s brothers wants to share his cake with 5 friend of him, how much cake does each of his 
friends get when whole cake is taken into consideration? 
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All videotapes was transcribed and all student conversations were elaborated in the sense of which epistemic 
actions was included.  
 
2.4 Procedure 
 
The test was conducted by the first author in beginning of the school year, during regular school hours. During 
the interview, researcher was a participant observer. The efforts of the students were video-taped all throughout the 
study with their permission. Students worked as a pair during activity represented above. As understood, the activity 
was on the fractional multiplication and designed in accordance with the especially RBC + C model. 
3. Findings 
In the following, all student conversations during activity are represented. Only first letters of students’ name 
were used (M and D). “I” stands for “interviewer”.  
 
1M:How can you write the amount of pie one sibling’s?  
2D: We can say by using fractions. Does he eat one third of the cake? 
3M: Yes, maybe. 
4I:Does this information come from the question? (The student reads the question again) 
5M:He took one fourth of the cake and divided it. 
6D: Do you mean one sibling’s share? 
7I:What did you understand? 
8D: Yes, I mean that how can we write the amount of one sibling’s has eaten. 
9M: Look, he takes from here…(He shows one fourth of the cake with his drawing on the picture  ) 
10I: If you need, you can draw another diagram.  (D starts to draw a new rectangle shape) 
11M: Divide it from the top, and divide 3 equal parts.  
12D: But he takes one fourth than he divides 3 parts. (M is erasing her drawing and she starts to draw new one) 
 
 
 
  
 
Figure 1 Student's First Drawing for the Solution of the Problem 
 
14A: What is your answer? (They are writing the fraction) 
15M: This is one fourth of one third. 
16I:  So why did you write the answer as1/3? Does this explain what you say? 
17D: Let’s show how we divided it. 
18M: One fourth of one third. 
  
Although students managed to show the solution by using the diagram, they could not express their result as1/12. 
Since the solution includes multiplication with fractions, it means that they still have not constructed any knowledge 
of it. These dialogs reveal two epistemic actions (recognizing and building). 
 
19I: How can you express the result you found as fraction? (They are thinking of the activity). You can discuss 
together. 
20D: What can we do? 
21M: Here, it is (He shows one forth of one third). 
22D:Yes but she wants us to write with fractions.  
23M:Yes you are right. 
  
Participants found correctly the result of second question in activity as seen in Fig. 2.  
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Figure 2 Student's Second Drawing for the Solution of the Problem 
 
When this part of dialog is examined, there are some indicators of epistemic actions that students used. These are 
recognizing (2D,3M), building (5M,11M,12D), and additionally, construction (18M,21M,22D).Although students 
had not had any experience about it before, knowledge they constructed is completely related to multiplication of 
fractions.  
Activity’s last question requires consolidation action. Consolidation means using the structures of previous 
activities for a new activity and constructing a new structure by combining these structures. 
24D: He takes a slice one fourth of one third (He draw a new diagram one fourth of one third). That’s what the 
amount of one sibling’s. We should divide it 5slices. 
25I: I multiplied 12 by 5, result is 60. 
 
 
 
 
 
 
 
Figure 3 Student's Third Drawing for the Solution of the Problem 
 
By moving from their answers that they gave for the first two questions of activity, students got the right answer 
for the last question without hesitation. By multiplying only denominators, they found that denominator of result 
must be 60. Although they did not write it as operation, their reasoning was correct. This situation indicates that 
what they did was consolidation. 
4. Conclusion 
This paper has outlined of knowledge construction (abstraction) during the learning process of the concepts 
related to fractions. RBC+C actions were distributed among two students called as M and D. They could recognise 
and build-with the multiplication with fractions knowledge and have consolidated notion of it. They could express 
multiplication with fractions while solving the problems. In this context, a great majority of the students 
participating in the case study which the activities prepared in harmony with the Constructivist Learning constructed 
the concept of fractions process and realized and then consolidate it. 
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